Abstract. Nutritional composition in muscle of a farmed Rainbow Trout cultivated in southern China was analyzed. Proximate composition, amino acids and fatty acids were determined by AOAC method and the contents of moisture, crude protein, lipid, ash, and total carbohydrates were 70.02±0.05%, 21.69±0.32%, 6.41±0.34%, 0.78±0.12% and 1.10±0.03%, respectively. The total content of amino acids was 71.53±4.44%, eight essentia1 amino acids 33.33±2.07%, four delicious amino acids 18.28±0.68% of dry weight. There were mainly 11 kinds of fatty acids detected in the muscle and the content of unsaturated fatty acids was over 87%. The result revealed that rainbow trout farmed in the southern contain essential nutrients for human good health with high content in protein, fat and mineral content. The carcass of the farmed fish contained various kinds of amino acids and high level of PUFAs.
Introduction
The rainbow trout (Oncorhynchus mykiss), a species of salmonid fishes, named for its rainbowlike red brown streaks on both sides of mature individuals, is a trout native to cold-water tributaries of the Pacific Ocean in Asia and North America. For its delicious taste, high nutritional value, rapid growth and easy-to-bred, rainbow trout had become one of the commercially freshwater aquaculture species promoted worldwide by the Food and Agriculture Organization of the United Nations (FAO), and it had been transplanted and domesticated in about 86 countries and regions since 1874 [1] . The trout had become one of the most important commercial fish species in mainland China and the annual production had reached tens of thousands of tons in recent years. As an imported varieties, rainbow trout was mainly cultivated in the north and north-west China where the annual average temperature was relatively low, because it was vulnerable when water temperature was over 22℃. However, in the southern region, like Guangdong province, the trout was also successfully farmed in alpine lakes or places where with running cold spring water though in small scales.
According to the literature, nutrient components, such as protein, lipid, of this kind of fish from different farming areas could vary a lot due to the differences in diet, breeding temperature or composition of the rearing water [2, 3] . Although several publications had reported the nutrition profile of the trout bred in northern area of China [4] [5] [6] , few was known about the southern rainbow trout .This study aimed to analyze the nutritional composition in muscle of a farmed rainbow trout which cultured in the southern parts of China, as supplementary.
Materials and Methods

Sample Preparation
Specimen of a two-year-old Oncorhynchus mykiss was collected from Nanshui lake of Shaoguan, Guangdong, China in September 2012. The Rainbow Trout were placed in ice and transported immediately to the laboratory where morphometric measurements were carried out. The body length of the farmed O. mykiss was 46.6cm, and the wet weight was 3.85kg.The muscle meats was collected and then mashed, mixed and homogenated. The homogeneous sample mass was divided into three parts and transferred into polythene bags. The three parts of samples were stored under different conditions depending on the analysis to be performed: one was retained to immediately determine moisture, protein, ash, total carbohydrates, lipid and fatty acid composition. A second part of the homogenized sample was lyophilyzed and defatted to determine amino acid composition.
Proximate Composition Analysis
Samples were analyzed for general composition-moisture, crude protein, fat, and ash, using the AOAC procedures [7] . Crude protein was calculated from Kjeldahl nitrogen using a 6.25 conversion factor. The determination of crude fat content was conducted by soxhlet extraction method using petroleum ether (30-60) as solvent. Total carbohydrates were determined by the anthrone colorimetry developed by Zhou et al. with modifications [8] . Briefly, 1.00g of sample was added to 80mL of boiling water in a round bottom flask and by kept in boiling water bath for 30min and filtered when they were hot. The volume was then made to 100 mL after cooling down.1 mL of extracting solution and 9mL of anthrone were mixed in a test tube bathing in boiling water for 10min. The mixture was removed from the boiling water and cooled in the running water to room temperature and determined in colorimetric method at 620 nm.
Amino Acid Composition Analysis
Sample preparation was carried out according to AOAC method (William, 2005) [9] with modifications, and Amino acid detected by using high performance liquid chromatography according to Jian-kun et al. (2012) [10] . In brief, samples were hydrolyzed with 6M HCl for 24h. Sulphur-containing amino acids were determined separately in 6M HCl after oxidative hydrolysis (formic acid + hydrogen peroxide, 9:1 v/v, 20h at 4°C). Samples were dissolved in 4M sodium hydroxide and hydrolysis at 100℃for 4h for Tryptophan determination [11] . All sample hydrolysates were neutralized, then derivatized using Orthoptalaldehide (OPA) and 9-Fluorenylmethyl chloroformate (FMOC-Cl) prior to injected onto HPLC [8] . Essential amino acid score was calculated with respect to the FAO/WHO reference amino acid pattern of the pre-school child [12] . Scores were calculated according to the following equation (1) 
Fatty Acid Composition Analysis
Lipid was extracted from 10g of each homogenized sample using chloroform/methanol (2:1, v/v) for extraction. Fatty acid analysis was conducted according to method of William (2005) [9] . Lipid were trans methylated by refluxing the fractions in alkalized (sodium hydroxide) methanol for 20 min at 80℃. The internal standard was added to aid in the identification of the Fatty Acid Methyl Esters (FAMEs). Samples were cooled and converted to FAMEs using 20% boron trifluoride in methanol. The FAMEs of the tissues total lipids were extracted from the reaction solution with iso-octane. Fatty acid methyl esters were separated and quantified by a Shimadzu Gas chromatography-Mass spectrometry (GCMS-QP2010) (Shimadzu Corporation, Kyoto, Japan).
Data Analysis
The results of the analyses were presented as means of standard deviation. Statistical analyses were conducted with the statistical software package (SPSS19.0).
Results and Discussion
Proximate Composition
The proximate composition of the farmed O. mykiss is shown in Tab. 1. The moisture, crude protein, crude fat, ash and total carbohydrates of the fish muscle were 70.02%, 21.69%, 6.41%, 0.78% and 1.10%, respectively. The content of crude fat of this rainbow trout was significantly higher when compared to the northern trout, which were about 2~4% [4] [5] [6] . 
Amino Acids Content
Tab. 2 shows the muscle amino acids composition and content of the farmed rainbow trout. The contents of total amino acids (TAA) was 71.53% (dry sample), and essential amino acids (EAA) levels in muscle of were 33.33%. The contents of half-essential amino acids (HEAA), delicious amino acids (DAA) and non-essential amino acids (NEAA) were 9.87%, 18.28% and 28.32%, respectively. Lys was the main amino acid in muscle of this southern rainbow trout, with amount of 200.04 mg/g crude protein, accounting for 14.72 percent of total , followed by Ala, His, Gly and Leu, and the Trp and Asp content were lowest, whereas Glu was the major of the northern trout [4] [5] [6] . The profile of amino acids was showed some difference between the southern and northern trout.
Amino acid scores are showed in Tab. 3. When compared to the reference amino acid pattern of pre-school children, all of the essential amino acid scores were higher than 100 except Trp and Ile. Amino acid scores of (Met + Cys) and (Phe + Tyr) were very high. So the protein of southern O. MYKISS has a well-balanced amino acid composition and is of high quality. 
Fatty Acid Profile
Fatty acids profile of the farmed Rainbow Trout were shown on Tab. 4. Totally 11 kinds of fatty acids has been found in the fish lipid, 4 saturated, 3 monounsaturated and 4 polyunsaturated. Palmitic acid (6.15%), oleic acid (66.71%) and DHA (1.11%) represented the dominant fatty acid among them, respectively. Saturated fatty acids (SFAs) share the percentage of fatty acids in the extracted lipids is 8.60%, with 86.74 % and 1.35% for monounsaturated fatty acids (MUFAs) and polyunsaturated fatty acids (PUFAs) in muscle of farmed Rainbow Trout. However, it was more than 15 types FA had been found in the northern trout according to the report of Sun et al. [4] and Xing et al. [6] And the content of FAs which were about 16~21%SFA, 29~34% MUFA and 43~51%PUFA in the northern trout [4] , also varied a lot. The composition of FAs was significantly different between southern and northern trout. Difference in feed composition maybe one main reason to explained this phenomenon [2, 3, 13] . İbrahim Haliloǧlu et al. [14] demonstrated that salinity caused statistically significant differences in the fatty acid composition of muscle tissue of fish being fed with the same diet. It seems that minerals composition of rearing water would affect. Other factors, such as breeding temperature, dissolved oxygen, those which affect the metabolism of rainbow trout greatly, may also contribution to the results. PUFA play an important role in alleviating cardiovascular disease, type-2 diabetes, inflammatory ailments and autoimmune disorder [15] . Higher eicosapentainoic acids (EPA, 20:5 n-3) and docosahexaenoic acids (DHA, 22:6 n-3) contents were detected in the muscle. The content of EPA and DHA in muscle were 0.20% and 1.11%, respectively. DHA content was obviously higher than EPA content. DHA is more efficient than EPA in reducing the risk of coronary disease [16] . It is reported that the n-6/n-3 values higher than the maximum value recommended are harmful to health and may promote cardiovascular diseases. The current study indicated that the n-6/n-3 ratio in the lipids is 2.53, which was lower than the value (4.0 at maximum) recommended by UK Department of Health (HMSO, 994) and the value of China (4:1-6:1). Values of the PUFA/SFA ratio in muscle was 0.54, this value was higher than the minimum value (0.45) for the PUFA/SFA ratio recommended by HMSO (1994) . Therefore, the muscle of southern farmed Rainbow Trout was both healthy and safe in the terms of their values of n-6/n-3 ratio and PUFA/SFA ratio, and the muscle is beneficial to human health.
Conclusion
This study showed the proximate composition in the muscle of this O. mykiss farmed in southern China containing 70.02% moisture, 21.69% crude protein, 6.41% crude fat, 0.78% ash and 1.10% carbohydrates. The content of crude fat, profile of amino acids and fatty acid were different from trout cultivated in northern area. The result revealed that rainbow trout farmed in the southern contain essential nutrients for human good health with high content in protein, fat and mineral content. The carcass of the farmed fish contained various kinds of amino acids and high level of PUFAs.
